Abstract Hans Goldmann in 1958 emphasized the importance of the diurnal curve of intraocular pressure for very early detection of glaucoma.
Richard Banister [1] reported in 1622 the importance of elevated intraocular pressure. The precise measurement was then impossible, and a follow-up during the day was not usual. It is now well known that it took more than 200 years before Albrecht von Graefe [2] developed the first "tonometer" in 1862 (Fig. 1) .
However, it required almost another 100 years, before Hans Goldmann in 1955 [3] developed the first precise measuring tonometer, introducing the "applanation principle" (Fig. 2) .
It took only a few years before Leydhecker [4] compared 10,000 measurements for their reliability.
From his results, Goldmann derived [5] an interval of 10 years between the first tonometric irregularity and the first neuronal damage, even later functional loss. Goldmann stressed the importance of diurnal variation as the decisive cause for glaucomatous damage. Soon it was understood that regular measurements, allowing a precise observation of the diurnal curve only, could be performed by the patient himself. Neither the ophthalmologist in his office nor even the department are able to guarantee eight measurements a day, as Sampaolesi (1974) [6] has reported in his famous book. The first to give the patient his own tonometer were Zeimer and Wilensky, in 1982 [7] . Unfortunately, their instrument was too complicated, and could be applied only in a seating position, lacking the necessary precision.
In 1986 [8] , the next real "automatic" self-tonometer was developed: The primary idea was to detect the rise of intraocular pressure when a person enters a microgravity environment under spaceflight conditions (German Spacelab D1-Mission, German-Russian MIR-Mission, German Spacelab D2-Mission) [9] (Fig. 3) .
Only a few seconds after entering into microgravity conditions, the intraocular pressure rose to more than 100% of the basic preflight level, which was induced by "fluid shift", movement of fluid along the body upwards.
Of course, from the very beginning of this research our idea was to end up with a handsome precise little instrument for the patient to measure himself (Fig. 4) .
Advances in microelectronics have led to the development of a fully automatic system, following Goldmann's principle. No longer is the cooperation of the ophthalmologist needed to define the applanation circle of 7.35 mm 2 . This is controlled by an infrared detecting system. Possible additional reflectivity of the surrounding tear film is defined by "0 Applanation" at the moment of first contact, measuring the zone of capillary adhesion, calculating this for defining the final applanated area. A microprocessor regulates the power until reaching an applanation diameter of 3.06 mm. At this moment, the movement is stopped, the necessary force is indicated on the display for the patient, and at the same time this can be transmitted by telematic system to the ophthalmologist.
An important assumption for the practical use by the patient himself is reliable disinfection. For instance, when using a Schiötz tonometer, cleaning and disinfecting the different mechanical parts is very difficult. On the contrary, the smooth surface of the applanation body can easily be cleaned as well as disinfected [10] (Fig. 5) .
Technical preconditions are the optimal distance between the UV source and applanation surface, radiation intensity, and time. Specific topicality came up by the danger of infection with retroviruses (HIV). Therefore complete studies concerning this important field were done by the Bernhard-Nocht-Institut, Hamburg [11, 12] , where the effectiveness of our system could be proven.
Using this self-tonometer on the one hand the patient himself can register the diurnal curve values (Fig. 6) .
Meanwhile, telematic systems allow for the direct transmission of the tonometric values to the doctor's office. G. Michelson [13] at Tübingen was the first who, cooperating with Siemens Company, developed such a telematic system and introduced it into clinical practice. In the United States, Hughes et al. [14] used this system for routine glaucoma follow-up.
Using a similar principle, the Tost group at Greifswald University followed-up a group of 25 glaucoma patients [15] . They not only used a dense diurnal curve of intraocular pressure but also measured and transmitted blood pressure. This allowed for calculating ocular perfusion pressure, which is the most important risk factor in pathogenesis of the glaucomas [16] . Of the participants in the study, 34% showed a diurnal variation of more than 5 mmHg, meeting Goldmann's and Sampaolesi's precondition.
The second study of this group evaluated 3,282 measurements of ocular perfusion pressure. The mean value was found to be between 40 and 50 mmHg-lower values in more than 14% of the cases. These cases furthermore showed a diurnal variation of 7 mmHg or more. The lowest values for ocular perfusion pressure, 13-14 mmHg lower than the mean values, were found very early in the morning, when there is normally no control process by the ophthalmologist.
The simultaneous combination of these two values thus means a great progress as well for early detection as precise follow-up of the glaucomas.
Many patients at the same time suffer from hypertonus and are treated with strong systemic blood pressure medication, which at the same time reduces ocular perfusion pressure.
In conclusion, we can state that besides Goldmann's and Sampaolesi's advice for dense diurnal tonometric measurement, simultaneous control of blood pressure and circulation of the ocular perfusion pressure might be further progress in the reliable detection and follow-up of our glaucoma patients [17] 
